Background There remains controversy about the contribution of food advertising targeted at children to the epidemic of childhood obesity in the UK. The aim of this study is to explore the relationship between the ability to recognize brand logos featured in promotional campaigns of the food industry and eating behaviours, food knowledge and preferences in children aged 9-11 attending six primary schools in Birmingham, West Midlands.
Introduction
The rapidly increasing prevalence of childhood obesity in the UK over the past decade has occurred against a backdrop of an ever developing and expanding food industry where advertising to children has become accepted and actively promoted. 1, 2 This observation has fuelled the considerable debate in recent years over the possibility of a causal link between food advertising and the childhood obesity epidemic. Food advertising campaigns, of which 95% are for nutritionally poor foods, comprise the largest category of products advertised on children's television in the UK; 7 out of 10 adverts on children's weekday ITV television are for food products. 3 Furthermore, it has been well documented that children are both receptive and responsive to advertising campaigns. on children's food choices and self-reported (by parents and children) influences on eating behaviour.
There are, however, major limitations to these two reports and these restrict the confident acceptance and application of their findings. 9 The FSA review is dominated by studies undertaken in North America between 20 and 30 years ago and is thus of questionable generalizability to the current environment and UK setting. Furthermore, both reports concentrate principally on the effects of television advertising only; this is not reflective of the present day multitude of food promotion methods and mediums that children are exposed to.
The food industry has always contested the claim that they are contributing to the childhood obesity crisis. 10 Instead, they argue that they are simply promoting specific brand preference in an already well-established market. The current study was undertaken, given the limitations of the existing research, to investigate this claim in a robust and methodological manner. The aim was to establish whether there is a relationship between children's ability to recognize brand logos featured in promotional campaigns of the food industry, and their food knowledge, eating behaviours and food preferences.
In the UK, support for legislation that restricts or regulates food advertising to children is growing and comes from consumer groups, the media and public health organizations. 11 In November 2006, in acknowledgement of public opinion, Ofcom imposed restrictions on the television advertising of food and drink products high in fat, salt and sugar during television programmes with particular appeal to children. 12 The scale and implications of the current childhood obesity epidemic warrants both prompt and effective action. A clearer evidence base is needed to evaluate the existing decisions regarding food advertising to children to ensure legislation is effective in reducing the current obesity crisis.
Methods
The study was conducted during February and March 2005.
Study objectives
The main objectives of the study were: (i) to explore the eating behaviours, food knowledge and preferences of primary school children; (ii) to assess the ability of primary school children to recognize brand logos that are currently featured in food promotional campaigns; (iii) to relate differences in individuals' abilities to recognize brand logos with their eating behaviours, food knowledge and preferences; (iv) to establish the role of gender, socioeconomic group and ethnicity in children's brand logo recognition and their eating behaviours, food knowledge and preferences.
Study population
The sample population consisted of children in National Curriculum years 5 and 6 (children aged 9 -11). It has been found that children start to develop self-care activities including food choices between the ages of 3 and 8 and that these are stable by ages 9 -11. 13 The study sample was drawn from six primary schools situated in South Birmingham, West Midlands: five were state schools and one was an independent school. A convenience sampling technique was employed to recruit the schools into the study. A letter of invitation to participate was sent to all primary schools in South Birmingham that fulfilled specified criteria (more than 200 pupils; of secular denomination) and whose contact details were accessible on the Internet. All schools that agreed to take part were recruited into the study.
The study group consisted of all children present in years 5 and 6 on the day of the study. No exclusion criteria were employed; all children were allowed to take part unless their parents had explicitly expressed a wish otherwise. Ethical approval was not required. However, prior approval was obtained from the Student sub-committee of the South Birmingham LREC to ensure best practice.
Study design
The study was a cross-sectional, questionnaire-based survey.
Children's brand logo recognition ability was assessed by a short quiz. The quiz consisted of a series of 20 flashcards each displaying a coloured image of a frequently advertised brand logo of food or drink ( Table 1 ). The children were required to write down for each logo foods they believed it represented (e.g. burgers, chips, etc.). The logos included in the quiz had been selected based on a review of commonly advertised food products in children's magazines, on community billboards and during children and adult television viewing times. A questionnaire was used to collect information on the children's socio-demographic characteristics (section 1), their eating behaviours (section 2) and their food knowledge and preferences (section 3). The quiz and questionnaire responses were anonymized but linked.
The questions used in sections 1 and 2 were taken from a validated questionnaire used in the Relachs study 2001. 14 This was a large cross-sectional survey investigating the health of 2800 children from three areas of East London. The children's socio-economic status was assessed by postcode using the Index of Multiple Deprivation (IMD) 2004 . 15 This reports deprivation at a small area level (continuous geography areas of approximately 1500). Parental employment status and ethnicity were also recorded.
Section 3 of the questionnaire was modelled on a scale developed in America by Calfas et al. 16 It used a series of 10 matched pairs of food types, one being healthy and the other unhealthy ( Table 2 ). The children were required to record for each food pair which food type she/he believed to be the healthiest and the food type she/he would prefer. The test was validated by Calfas and found to have high validity and test -retest reliability for both preference and knowledge tests (Table 3) .
Both the quiz and questionnaire were piloted and modified accordingly, prior to the data collection process taking place.
The quiz and questionnaire were administered to the children in their classrooms under the supervision of the researcher and the class teacher. The children were informed of the anonymity of their answers, were given time to ask questions and were guided question by question through the quiz and questionnaire to increase the completion rate. The class teacher ensured silence during testing to prevent collusion between the children.
Statistical analysis
The brand logo recognition ability of the children was assessed by summing up the total number of correct answers given in the quiz, to form a score out of 20.
Eating behaviours were determined by responses to the following. † Frequency of eating breakfast before school (ate breakfast everyday versus did not) † Total portions of fruit and vegetables consumed per day (consumed at least five portions versus did not) † Daily consumption rates of crisps, biscuits, sweets, fried food and fizzy drinks (high consumption: at least once a day versus low consumption: less than once a day)
All response categories were formed using nationally approved standards. 8 Knowledge of healthy foods was assessed by summing up the total number of correctly identified 'healthy' food types out of the 10 food pairs, to form a knowledge score out of 10. Similarly, food preferences were assessed by summing up the total number of healthy food types preferred out of the 10 food pairs, to form a total healthy preference score out of 10.
Data analysis was performed using SPSS-13.0 computer statistical software package. Comparative analysis using either the Mann -Whitney or Kruskal -Wallis tests was used to compare median brand logo scores of children with contrasting food knowledge, eating behaviours and food preferences. Non-parametric tests were used due to the non-normal distribution of the brand logo scores in the sample population.
Chi-squared analysis for categorical variables was used to explore relationships between gender, ethnicity, socioeconomic status (determined by postcode deprivation score 15 ) and parental employment status, and the brand logo recognition abilities and eating behaviours, food knowledge and preferences of the children.
Results
Four hundred and seventy-six children took part in the study and completed both the quiz and the questionnaire. 15 These findings are summarized in Table 4 and are similar to the general population of Birmingham, and many inner city areas in the UK.
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Children's eating behaviours Over a quarter (120/469) of children in the study reported that they did not eat breakfast everyday before going to school (Table 5 ). Breakfast eating was less common among children living in an area of high deprivation compared with those living in an area of low deprivation (x 2 ¼ 18.3, P ¼ 0.03) and among children whose parents were unemployed Over half (260/457) of the children reported eating five or more portions of fruit and vegetables per day. No factor under investigation was associated with consumption of the recommended portions of fruit and vegetables. Such a high proportion of children reporting these levels of fruit and vegetable consumption per day is not surprising as all schools were participating in the government's 5-a-day initiative at the time of study conduction. This initiative, in addition to providing each child with one portion of fruit per day, would have raised children's general awareness of the recommended national standards inevitably impacting on both real and self-reported behaviour.
Overall, children displayed high consumption rates of the specified less healthy foods and drinks with 72.1% (334/ 463) consuming crisps, 70.9% (326/460) sweets, 51.8% (237/458) fried food, 60.2% (274/455) fizzy drinks and 56.3% (255/453) biscuits at least once a day. Children from areas of high deprivation were found to be significantly more likely to consume high levels of fried food (x 2 ¼ 27.5, P , 0.01) and fizzy drinks (x 2 ¼ 34.2, P , 0.01) in comparison to children from areas of lower deprivation. Children whose parents were unemployed were found to be significantly more likely to consume high levels of sweets (x 2 ¼ 33.1, P ¼ 0.03), fried food (x 2 ¼ 41.1, P , 0.01) and fizzy drinks (x 2 ¼ 10.3, P , 0.01) compared with those whose parents were employed. Levels of consumption of sweets and fizzy drinks varied significantly by ethnicity: the highest consumption of sweets being in the white population (x 2 ¼ 12.9, P ¼ 0.01) and the highest consumption of fizzy drinks in the black population (x 2 ¼ 13.1, P ¼ 0.01).
Children's food knowledge and preferences
Although overall children demonstrated a good knowledge of which foods were 'healthy' or 'unhealthy' they showed a definite preference for the less healthy options out of the ten food pairs ( Table 6 ). The majority of children (95.4%) scored six or more in the knowledge test compared with only 27.1% in the food preference test. The discrepancy between food preference and knowledge was present and significant at the individual level. Ninety-four percent of children preferring five or less of the healthier options were able to correctly identify six or more of the healthier options (x 2 ¼ 4.3, P ¼ 0.04). Boys were significantly more likely than girls to have a poorer knowledge of what foods were healthy (x 2 ¼ 6.4, P ¼ 0.04). Children whose parents were unemployed were significantly more likely to have a poorer knowledge of healthy foods in comparison to children with employed parents (x 2 ¼ 11.3, P 0.01). Finally, children of mixed, black and Asian ethnic origins, respectively, were significantly more likely to have a preference for the less healthy foods in comparison to children of white and 'other' ethnic origins (x 2 ¼ 13.6, P , 0.01).
Children's brand logo recognition ability
The children demonstrated a high brand logo recognition ability with 88% (420/475) recognizing at least 16 out of the 20 brand logos in the quiz and only 2.3% (11/475) recognizing five or less. Figure 1 demonstrates the numbers of children correctly identifying each of the brand logos. The total median scores on the brand logo quiz were significantly higher among girls in comparison to boys (Z¼ 23.14, P , 0.01) and among the white and mixed ethnic groups in comparison to the other ethnicities (x 2 ¼ 44.7, P , 0.01). No significant difference in brand Higher score indicating greater knowledge of healthy eating behaviours.
logo recognition ability was found by deprivation score or parents' employment status (Table 7) .
Associations between brand logo recognition ability and eating behaviours, food knowledge and preferences Greater recognition rates of the brand logos was significantly associated with high snacking of crisps (Z ¼ 22. (Table 8) .
Discussion
Main findings of this study
The results of the study confirm the findings of previous studies that the diet of children aged 9-11 living in the UK is poor and may be a factor contributing to the childhood obesity epidemic. 20 For the purpose of the study, 'unhealthy' eating behaviour referred to the consumption of foods or drinks, high in fat and/or sugar, at least once a day. This definition stemmed from the belief that there is only such a thing as an 'unhealthy' diet, not an 'unhealthy' food and is in line with the definition of unhealthy foods included in the recent Ofcom consultations.
The majority of the children in the study reported eating sweets and crisps and drinking fizzy drinks at least once a day. Previous research has implicated the consumption of such high levels of these food and drink types as contributors to overweight and obesity in children.
11, 21, 22 The poorest eating behaviours were reported at consistently higher rates among children of low socio-economic status, children with unemployed parents and children from minority ethnic groups. This confirms the previous reports identifying that these children are at greatest risk of becoming obese. 23 Overall the study found that most of these young children demonstrated a good knowledge of what food/drinks were healthy/unhealthy but nevertheless their preferences were towards the less healthy varieties. This supports the conclusions of previous studies indicating that an absence of nutritional knowledge is not the major explanation for the poor diet displayed by UK children. 13, 24 The high brand logo recognition ability demonstrated by the children in the study is striking and provides good evidence that children living in the UK are very aware of food promotion by the food industry. The study's findings of a significantly higher brand logo recognition ability among girls in comparison to boys have been observed by previous studies and are believed to be a reflection of young girls' overall better verbal ability and general awareness. 25 Although the study confirmed a high brand logo recognition in the children, it did not demonstrate a close relationship between this and the children's reported eating behaviours, food knowledge and preferences. Interestingly, children from black ethnic origins were identified as having one of the poorest eating behaviours out of all the groups of children, in spite of the lowest brand logo recognition ability overall. It is acknowledged that this may in part have been confounded by socio-cultural differences.
In conclusion, the study does confirm that poor eating patterns are frequent in young children, many of whom do not regularly eat breakfast. Additionally, the findings demonstrate an important influence of socio-economic and parents' employment status in young people's food choice.
What is already known on this topic
The National Diet and Nutrition Survey of young people aged 4 -18 (2000) demonstrated that a high proportion of young people in the UK are consuming nutritionally poor diets that are predisposing them to the development of obesity. 17 Previous research has identified correlations between the increasing advertising of foods with high fat, salt or sugar content on children's television and the rising prevalence of obesity among children. 7, 8 In addition, empirical studies have demonstrated a direct relationship between exposure to food advertising and over-consumption of food products in children. 26, 27 However, the role of existing research in determining and evaluating public policy is restricted by limitations to their methodologies.
What this study adds
This study adds to the existing body of evidence, data that are both valid and relevant to the present day and the UK setting. Its major advantages over previous research lie in its use of a UK population of children and the non-contrived method used to assess the children's exposure to food advertising. The study used children's brand logo recognition ability as a proxy measure of children's overall receptivity to food advertising. The logos used in the quiz were from a multitude of different promotional methods and mediums, thus measuring the child's 'real-life' exposure to food advertising. There are no comparable studies using such methodologies. The timeliness of this research is important given the prioritization of childhood obesity as a public health issue and the debate over the role of legislation to reduce advertising as a means of tackling this issue.
The findings of the current study indicate that although food promotion may have an influence on young children in terms of their brand awareness, no evidence was found to suggest a direct casual link between food advertising and the poor diet being consumed by our children. It is thus unlikely that the single action of regulating or restricting food advertising to children will have an immediate or major impact on the spiralling prevalence of obesity in children.
The study's findings of the importance of socio-economic status and ethnicity on a child's food choice highlight the areas of further research needed. The role that food adverts play on parental selection of foodstuffs for children, and the parent response to children's request for food, need to be investigated further.
Limitations of this study
Measuring the effects of advertising on children is notoriously difficult. Brand awareness is just one way in which advertising can influence children, and the design of this study enabled this to be assessed in a naturalistic setting. It is acknowledged that there may be other factors not considered that might have impacted on the children's brand logo recognition ability such as their parents' purchasing patterns.
One of the main limitations of the methodology used in this study was its failure to measure and adjust accordingly for the IQ of the children. The children's ability to recognize and record their answers was inevitably linked to their reading and writing skills, and thus intelligence was a potential confounder to the results. However, steps were taken to ensure that such effects were minimal: special-needs children were supervised at all times by their allocated teaching assistant and all recognizable spellings of food types (including phonetics) were accepted.
It is acknowledged that a greater range in the children's brand logo recognition ability may have been observed if more logos had been used in the quiz. However, the aim was to measure children's receptivity to advertising; 20 logos therefore allowed a balance between obtaining an overall measure of receptivity to promotional media, while maximizing the completion rates.
The reliance of the study on the self-reporting of the children's eating behaviours and food preferences is a potential source of bias in the study design. More accurate methods of data collection would have included food diaries and observation studies. However, such methods are both expensive and time-consuming and would have thus greatly reduced the sample size. They also inevitably involve the children's parents into the data collection process, introducing an arguably greater source of social acceptability bias than the children themselves.
Finally, due to time and financial constraints a convenience sampling technique was used to recruit schools into the study. Such sampling techniques may have resulted in a bias towards including the more highly motivated schools with regards to healthy lifestyle initiatives in the study. Although such effects were not controlled for in the study design, the good overall representation of children from all ethnic groups and socio-economic classes in the study increases the generalizability of the findings. Furthermore, if such poor eating behaviours are found in children from highly motivated schools, it is likely that the current study has underestimated the size of the overall problem.
